Peroxiredoxin 4: a novel secreted mediator of cancer induced osteoclastogenesis.
Bone is a common site of metastasis from breast and prostate carcinoma, where activation of bone resorbing osteoclasts is important for cancer progression. A large body of evidence indicates that soluble factors produced by the cancer cells act to promote osteoclast formation. Using mass spectrometry, we identified peroxiredoxin (PRDX) as a secreted mediator of cancer-induced osteoclastogenesis. Both breast (MCF7 and MDA-MB-231) and prostate (PC3 and LNCaP) carcinoma cells secreted PRDX4. PRDX4 knockdown using shRNA (shPRDX4) diminished PRDX4 secretion from MDA-MB-231 and PC3 cells and significantly decreased the ability of cancer-derived factors to induce osteoclast formation from late precursors in vitro. Tibial injection of shPRDX4 PC3 cells led to the development of significantly smaller osteolytic lesions characterized by significantly reduced osteoclast numbers compared to control PC3 cells. A meta-analysis demonstrated an increase in PRDX4 mRNA expression in carcinoma and metastatic breast and prostate tissues. Moreover, high expression of PRDX4 in the primary breast tumor was consistently associated with metastasis at 5 years. These data identify a novel function of secreted PRDX4 in mediating osteoclast activation by cancer cells.